EXHIBIT 1 


A. nidulans sequences (MnslB,C) as reported by: 
AUTHORS Eades,C.J. and Hintz,W.E. 

TITLE Characterization of the class I alpha-mannosidase gene family in 

the filamentous fungus Aspergillus nidulans 
JOURNAL Gene 255 (1) , 25-34 (2000) 

T. reesei sequence reported by: 

AUTHORS Maras,M., Callewaert,N. , Piens,K., Claeyssens,M. , Martinet, W. , 

Dewaele,S., Contreras , H . , Dewerte,!., Penttila,M. and Contreras,R. 

TITLE Molecular cloning and enzymatic characterization of a Trichoderma 
reesei 1, 2-alpha-D-mannosidase 

JOURNAL J. Biotechnol. 77 (2-3), 255-263 (2000) 

Penicillium sequence reported by: 
AUTHORS Yoshida,T. and Ichishima.E. 

TITLE Molecular cloning and nucleotide sequence of the genomic DNA for 

1, 2-alpha-D-mannosidase gene, msdc from Penicillium citrinum 
JOURNAL Biochim. Biophys . Acta 1263 (2), 159-162 (1995) 

Aspergillus saitoi sequence reported by: 

AUTHORS Inoue,T., Yoshida,T. and lchishima,E. 

TITLE Molecular cloning and nucleotide sequence of the 

1, 2-alpha-D-mannosidase gene, msdS, from Aspergillus saitoi and 

expression of the gene in yeast cells 
JOURNAL Biochim. Biophys. Acta 1253 (2), 141-145 (1995) 


Penicillium. citrinum 

Aspergillus. saitoi 

MnslB_ 

Trichoderma. reesei 

MnslC_ MPRRWSSLISITAIFLVLFFLLHRNTDTPRAANRATNGPANGFARQQSICPSTPPQPPYN 60 


Penicillium. citrinum 
Aspergil lus . sai toi 
MnslB_ 

Trichoderma . reesei 
MnslC_ 


---MRLP-VSFPLTVLSLLG-STIAHP-i 

MHLPSLSLSLTALAIAS-PSAAYPHFGSSQPVLHSSSE 

MRTLLAIAAFAGFAAARVPAYAITRPVMRSD- - 

MRFP- -SSSVLALGLIG-PALAYPKPGATKRGSPNP- - 

RTSTGGFNWGEI PVRYPVSDFI PLSTNSPATLPRIQRSSFPLQSS - -IT? 


Aspergillus . sai toi 
MnslB_ V- , ■ " V 

Trichoderma. reesei 
Mr.slC_ ; : " ' 


QHA^GYMKYAFPHnRT.TPVSNGHADSRNGHGAS AV-nALSTAV-rKGXADVVNAIIiEIWAD 108 
SHAWDGY^^YAFPHDELf^ J VSNGYGDSRNGWGA£AVDALSTAVi^lRNATIVNQIIJ^*'~*" , *' 
SHAWDGYYNYAFPHDELHPISNGYGDSRMiWGASAVDALSTAXMMRNATIyNQIl 

0RAWT3YTTHAV!KADETOr:TAo:;'K:;FG:v;:;AT;.v:iNj J ::T:j,!:?.:yLDE?:F/ 
. =* .* *:: \ :. . - , : .; : * ;.. 

IDFSKTSDT VSLFETTIRYLAGMLSGYDLLQGPAKNLVDNQDLIDGLLDQSRNL 162 

IDYSKTNTT VSLFETTIRYLGGMLSGYDLLKGPVSDLVQNSSK1DVLLTQSKNL 1 64 

VD YS KTNAM VSLFETTIRYLAGM I SGYDLLKGPAAGLVDD - SRVDVLLEQSQNL 154 

INFTTTAVANQG- - - SSVFETNIRYLGGLLSAYDLLRGPFSSLATNQTLVNSLLRQAQTL 160 


Penicillium. citrinun 
Aspergillus . saitoi 
MnslB_ 

Trichoderma. reesei 
MnslC_ 


r - SHGM> - - GATTNGIAVTGTLVLEWTRLS DLTGDEE Y , 2 1 8 
ADVLKFAFDTPSGVPYNNLNIT-SGGND- - rGAKTNGLAVTGTLALEWTRLSDLTGDTTY 220 
AEVLKFAFDTPSGVPYJJMINrT - SGGND- — GATTNGIAVTGTLVLEWTRLSDLTGNDEY . 210 


Penicillium. citrinum 
Aspergillus . saitoi 
MnslB_ 

Trichoderma. reesei 
MnslC 


AKLSQKJiESYlIjKirQ?S3SSP??GLVG££INIJJDGQFAD-SRySWNGGDpSFYEYLIKMY 277 
ADLSQKAESYLLKPQ?KSA2P5PGLVC-t^^T:."£NGQFTD-AQVSWNGGDDSYYEYLIKMY 279 
ARLSQRAEDYLLHPEPAQYEPFPGLIGSAVNIADGKIiAN-GHISWNGGADSYYEYLIKMY' 269 
AQLAQKGESYLLNPK-GSPEAWPGLIGTFVSTSNGTFQD-SSGSWSGLMDSFYKYLIKMY 275 
FDAASR-ITSLLDSOA 3HTS - 1 ?GI MI VS <T{LQKGDLTRGSTFSFG6MADSAYEYLGKTY 34S 


VYDP-- 

VYDP - - KaFSlY5CRWVAAACSTf«HL»SKI 3SRPDLTFLAS YNNG-TLOLSSQH 331 

VYDP--E3FGLY . : *HU " R FCVTFLAT YNEEHQLGLTSQH 322 

LYDP- -VAFAHYKDRWMADSTIGHLGSHPSTRKDI.TFLSS YNGQ- STSPNSGH 327 

RLLGGVGKGPQYERTARNAIjDAGIRHLIjFRPMTPDHADILLPGVAHATSSSVGLEPRTEH '406 


Penicillium.c 
Aspergillus/:; 
MnslB_ 

Trichoderma.i 


I.TCFDSSSH LZ STVL2R3I ; :DF3L5L7D'; rVKSTt tCPrJSKCWDP- - — XK 3S3 
LTCFDGGSFL«3GTVU. r RTDFi:;F3L^LVSGCI-BrYNSTLTGICPESFSWI)T------SD 3SS 

LTCFDGGSFLLGGTLIXRQDFVDFGLDLVAGCHETYNSTLTGIGPEQFSWDP- - - - - -NG 376 

. lasfgggnfilggillneqky;:,; ?IKLAS3Y?GTYTQI -.-.ilC-PEGFAVTVESVTGAGGS. 387 
LACFVCSMYALMihl Kfifc TY -::/:^R?^IDGCIWYDNSPLGIMPEMFTyPACP- ---SV 452 


IP3SCQSLVS:<AC!?Y:TSGAYa?.FCV:?.sr-yYfiV^VTGQBTmiVnWSXFSAV^yCKT : -445 
VPDSQKELFERAGFYINSGQY 7 L r.JTVI ES:-'Y YAW^V^GDGTYLEWVWNAFTNINKYCRT-' 4.3.6 
PPSSQSGFYSSAGFVr/TAr YY IlRPETT-'-lS ...YYAYRV* 7 rGDSKVi , QDIiAWEAIjSAIEDACRA 447 
ABCPWDETRGGIYTYVRDGHYFl-KPEAMKoir y>VWRITGDEKYREAAMRM^AIEAVTK!r 522 


Penicillium.citrinum DSGFAAVSDraKANGGS-XYDS4ESFiFAE7>tXYSY]^SE^^ 502 

Aspergillus. saitoi SSGFSGLT^VMAANGGS-RYDN'.'r.'.-'f^I .\:r.>^'" v 'JYhTAFAEDAAWQVQPGSGNQFVFNTE .504 

MnslB_ ■ ATGFAGLENVNAANGGG-RIDN0Fj ? 7 MFAr^/T KYCFT TFAPEDDWQVQKGSGOTFVYNTE .495 

Trichoderma.reesei GSAYSSIND\T?OANGGG-ASDD.MESFWFAFJiKYAYLIFAEESDVQVQATGGNKFVFNTE 506 


Trichoderma . reesei 


AHPISVARN 51.1. 

AHPVRVSST 513 

AHPFKVYTPQ 505 

AHPLRGAGS - - 


